The severity of pea root rot in five fields in central Ontario increased as the season progressed. Fusarium solani f. sp. pisi was the fungus isolated most frequently from diseased roots and rhizospere soil, and its population density in the root tissues was directly related to disease severity. Pythium spp. were also isolated frequently (from plants sampled at the flowering stage) but were less abundant than F. solani f. sp. pisi. F. oxysporum f. sp. pisi and Rhizoctonia solani were encountered least from diseased roots. These fungi caused root rot on inoculated pea seedlings.
In the most recent survey of pea (Pisum sativum L.) diseases in Ontario, Canada, (3) root rot characterized by dark brown lesions around the area of the cotyledonary node was the predominant disease. The objectives of the present study were to determine the severity of pea root rot, the pathogenic microorganisms associated with the disease, and their population levels at different times during the season in central Ontario.
MATERIALS AND METHODS
Sampling. (9), modified Martin's rose bengal (1), and modified peptone-dextrose agar (12), respectively.
The colonies of F. solani f. sp. pisi and F. oxysporum f. sp. pisi were counted after 5 days of incubation (23 C), and those of P. medicaginis var. pinodella were counted after 28 days of incubation. Colonies were examined microscopically (2,11) and identified by comparisons with the controls.
Plates of 2% water agar were used to isolate Pythium spp. and R. solani. A 1-cm section of the cotyledonary node from each of 50 plants from each field on each date was placed in the center of a water agar plate (60 X 15 mm). Before plating, root sections were washed in running tap water. Correspondingly, 0.5 g of each soil sample was placed carefully at five spots in each of 10 water agar plates (100 X 15 mm). Identified cultures of P. irregulare Buism. and R. solani, in soil handled similarly, served as controls.
Colonies of Pythium spp. and R. solani in the plates were counted after 24-48 hr of incubation at 23 C. Pythium colonies were recognized by their somewhat straight line growth and R. solani by dense growth of coarse brown mycelium. Identifications were verified microscopically.
The population densities of the microorganisms were expressed either as number of colonies per gram of sample or percentage of cotyledonary node pieces yielding the fungus.
RESULTS AND DISCUSSION
During the four sampling dates in a 9-wk period, 1,200 plants were collected. The severity of root rot increased as the season progressed but varied among fields (Table 1) .
During the 1977 season, the plants emerged on about 25 April, were 5-8 cm high on 16 May, flowered on 6 June, and were mature by 27 June. No root rot was observed on the earliest sampling date (25 April). The severity of root rot progressed The Pythium spp. isolated were P. hypogynum Middleton, P. irregulare, P. oligandrum Drechs., P. sylvaticum Campbell & Hendrix, P. ultimum Trow., P. vexans de Bary, and several unidentified species. Pythium spp. were recorded from root samples most frequently on 6 June when the peas were at the flowering stage.
Only F. solani f. sp. pisi populations appeared to be correlated with disease severity (Table 1) . This relationship and the predominance of the fungus suggest that F. solani f. sp. pisi played the most important role in the etiology of pea root rot in these fields. This pathogen also was reported as the primary cause of the pea root rot complex in michigan in 1956 (8) and in eastern Washington and Oregon in 1964 (6) .
